Stimulation of neurite outgrowth on neonatal cerebral astrocytes is enhanced in the presence of BDNF.
An area of increasing interest in spinal cord injury (SCI) research is the development of multi-factorial strategies to promote repair. In this respect, a prominent role is played by cell transplantation, the reparative effect of which can be enhanced by additional use of neurotrophic factors. Immature astrocytes have shown their merit in stimulating axon regeneration upon transplantation into the injured spinal cord. Brain-derived neurotrophic factor (BDNF) influences a wide range of descending axon tracts in the injured spinal cord. In the present study, we hypothesized that the neurite outgrowth of neonatal cortical neurons on immature astrocytes is enhanced in the presence of BDNF. To test this hypothesis, neonatal cortical neurons were cultured on neonatal astrocytes for 2 days in absence or presence of BDNF. The length of the longest neurite and the number of primary neurites per neuron were taken as measures to study neurite outgrowth. We show that BDNF dose-dependently enhanced neurite outgrowth of neonatal cerebral cortical neurons grown on immature astrocytes. Compared to conditions without BDNF, the length of the longest neurite increased by 25.5 and 28.8% in presence of 10 and 100 pg/ml BDNF, respectively. BDNF did not alter the density of the immature astrocytes. We conclude that the presence of BDNF enhances the neurite outgrowth on immature astrocytes. A multi-factorial strategy based on transplantation of neonatal astrocytes in the presence of additional BDNF is recommended and may stimulate axon regrowth after experimental injury to the central nervous system.